GETTING STARTED WITH GENII VERSION 2
NESHAPS Edition

About the GENII NESHAPS Edition

GENII Version 2 was developed for the U.S. Environmental Protection Administration,
incorporating improved transport models, exposure options, dose and risk estimation, and
user interfaces. The new version is specifically designed to function within the Framework
for Risk Analysis in Multimedia Environmental Systems (FRAMES), a framework that
allows GENII to execute with, and provide inputs to, other related programs. The
NESHAPS Edition of GENII is designed for regulatory compliance questions, and provides
a subset of the full GENII Version 2 capabilities with most approved input parameters hard-
wired for the user. It is intended for use with routine chronic atmospheric releases of
radionuclides, providing a standardized output in terms of radiation doses and risks.

How can | get help with understanding and running the code?

A full Users’ Guide and a complete Software Design Document are provided electronically
with the installation package. The documentation (in Portable Document File — pdf -
format) is also available on the EPA website at:

http://www.epa.gov/rpdweb00/neshaps/models.htm

For software technical support, please contact the software developer, Bruce Napier at
Email: Bruce.Napier@pnl.gov Phone: (509) 375-3896, or the EPA Project Officer, Sanjib
Chaki, at Email: Chaki.Sanjib@epamail.epa.gov Phone: (202) 564-9215.

How to perform the initial installation of FRAMES and GENI I

GENII NESHAPS Version 2 installation package consists of a single file that will
automatically install all the necessary FRAMES and GENII routines and support files. The
file is called GENIIN.MSI (the MSI suffix indicates that this is a Microsoft Installer
executable file). To install the package from the EPA web site, copy GENIIN.MSI onto the
user’s computer. It may be copied into any temporary directory. Then, run the
GENIIN.MSI routine. One way to do this is to use the Windows START — RUN
commands, with \{user’s directory}\GENIIN.MSI in the box, where {user’s directory} is
the location of the file that has been copied.

A series of options will be presented by the setup program. The user MUST EDIT the
FRAMES directory suggested by the program from \Program files\FRAMENS\ to just
\FRAMENS\ - several of the example problems assume that this directory is in use and will
not execute properly if another is selected. (In addition, the FRAMES program does not
handle long file names in directory structures, so if a different directory is selected, it's name
should conform to the older DOS conventions.) The file originally copied from the web site
may be deleted upon successful installation; however, if it is retained on the user’s system,
repairs may be made to the installation if any files are lost or corrupted.
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How do I set up a new calculation?

GENII provides great flexibility in setting up cases. The GENII and FRAMES systems
allow nearly unlimited combinations of models to simulate the characteristics of the problem
being evaluated. The step-by-step procedures for initially establishing a case’s input file,
assigning and positioning icons, entering user inputs, running the individual component
models, and viewing intermediate and final outputs are detailed in the Users’ Guide.

However, a series of pre-developed data-entry Templates are available with the NESHAPS
Edition that greatly simplifies routine calculations. To use the Templates,

1% — Start the FRAMES system. This may be done using the Windows command sequence
Start\Programs\FRAMES\FRAMES 1.3. (Note that is may be convenient to copy the
FRAMES 1.3 icon to the computer desktop, or to the Windows Quick Launch or Microsoft
Office toolbars.)

2" — Left click on the File\Open command sequence at the upper left corner of the
FRAMES screen. This will open a selection menu as illustrated. A Template directory will
be visible — double click on the Template directory.

3" — Select one of the 5 available templates by highlighting it and selecting Open. The 5
templates are pre-established for 1, 2, 3, 4, or 5 separate atmospheric chronic release sources.
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4™ — The selected template will appear on the FRAMES screen. All module connections and
model selections are now made; this is indicated on the screen as a series of icons, connected
with colored lines, as shown below. Each icon will have a red “signal light”. The user need
only enter the minimal information necessary to define the case. This is done by sequentially
completing the icons from right-to-left and top-to-bottom on the screen (each icon has a 3-
character name followed by a number — follow the numbers beginning at 1). Begin with the
Contaminant Database icon near the top of the screen (it will be labeled “conl”). Right-
click on the icon. Select User Input (the General Info selection has already been made for
the icon). This will open a screen for the FRAMES Constituent Database Editor. At this
point, the radionuclides of interest in the source term are selected. They may be selected by
scrolling through the large screen on the lower left with the scroll bar, or by typing the
radionuclide name in the Search for box. Radionuclides are listed alphabetically in the
database. They may be selected with either a double click on the highlighted name, or by
highlighting and using the Add>>> button. It is recommended that the information
entered now be saved using the File\Save As command; the user should assign a new name
to the file so that the Template is not inadvertently overwritten.
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To complete the radionuclide selection, right click the File command and select Exit-Save
Changes. The window will close, and the contaminant icon on the FRAMES screen will
now show a green “signal light” indicating that the data selection is complete.

5™ — Complete the data entry for each of the individual atmospheric source term modules
selected (the Templates allow from 1 to 5 of these). Right click on the icon and select
User Input. This will open a screen similar to that shown below.
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First right click on the Flux Types button, which will open a separate screen as shown on
the next page: Identify the number of particle sizes desired by checking the boxes, and enter
the desired particle sizes. If one or more of the radionuclides is a noble gas or iodine in a
gaseous phase, also select the Gas check box. The Non reactive fraction is the portion of
the release that is chemically inert (should be 1.0 for noble gases). Then right click on the
Done box. This will allow completion of the source term input on the initial screen.

Atmozpheric Beleaze Flux Tupes

[MGas1 _ &dd Ref
haon reactive fraction ID_3 Ifral:linn j Ref: 0
X Particle 1 Select Ref
Farticle radius Il‘.n'_5 Ium j Ref: 0
Particle density |-|_5 Iga"cmAE j Ref: 0
[ Particle 2
Particle radius |3_|j I""m j Ref: 0
Particle density |1_5 Ig#cmAB j Ref: 0
[ Particle 3
Particle radius |[|_3 Ium j Ref: 0
Particle density |-|_5 Igr’CITIA3 j Ref: 0

FRAMES allows input of time-varying source terms; note that GENII will integrate the
variability into a constant annual average release rate. Thus, even for a uniform release, two
values, one for the beginning and the other for the end of the period, are required. The
input may be in either pCi/year or Ci/year. If the Options/Include Progeny selection is
checked, the user may also input releases of decay progeny in each decay chain. Move
between parents and progeny with the scroll boxes or by using the << or >> buttons.
When data entry is completed, click on File\Save and Exit..

6" — Right click on the atmospheric transport icon and select User Input. The only
required input is the identification of the meteorological data file to use, which is on the
Meteorological Files tab as illustrated.
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Use the Browse for Meteorological File button, highlight the desired file, and click on
Open to select the input data. Then right click on File\Save and Exit. The Atmospheric
transport icon should now show a yellow “signal light”.

7" — Right click on the exposure pathways icon ( the “cow”) and select User Input. This
will open the input screens for the GENII Chronic Exposure Module. This module has
many input options, but in the NESHAPS version nearly all parameters are fixed. Select the
Pathways tab and check those pathways appropriate for the scenario being calculated.
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Finish this module with the File\Save&Exit command.

8" — Right click on the icon for individual exposure and select User Input. This will open
a screen requesting that the user select the number of individual age categories desired for
the calculation. For regulatory purposes, this is generally 1 (adults). All individual
parameters are fixed, so finish this module with the File\Save and Exit command.

9™ — Right click on the icon for dose and risk estimates and select User Input. Select that
the radiation doses be calculated using either ICRP Publication 30 methods or ICRP
Publication 72 methods. Either selection requires an additional set of inputs, found under
the Method Parameters tab. The ICRP-30 calculations need only selection of endpoints
(dose, cancer fatality risk, cancer mortality risk); these calculations return only the effective
radiation dose. The ICRP-72 calculations require selection of endpoints plus some
additional radionuclide-specific information. The radionuclide specific information required
specifically is the inhalation lung transfer classification of each radionuclide, as shown in the
following figure. The category for each nuclide is selected from the drop-down box. Move
between parents and progeny with the scroll boxes or by using the << or >> buttons.
When data entry is completed, click on File\Save and Exit..
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10" — The final results may now be calculated. The individual modules may be run
separately by right clicking on each and selecting Run Model. In this mode, the modules
must be run in sequential order, so that subsequent modules have all of the necessary
information. As each module is run, the indicator “signal lights” will turn green on the icons.
Alternatively, the user may select the GO button from the FRAMES menu bar at upper right
of the FRAMES screen. This button will run each module in order.

How do | access the results?

Each module has intermediate outputs that may be viewed by the user. To check any
intermediate output file, right click on the icon of interest, and select View/Print Module
Output. For some modules, there may be several options for viewing; some of these are
simple text viewers, others involve various graphical ways of viewing the output.

To view the dose and risk results, right click on the Dose/Risk icon and select View/Print
Module Output. The dose and risk files may be very large (for a multiple location site with
several radionuclides and several exposure pathways, or several age groups), sometimes in
excess of several tens of megabytes. The individual viewers may appear to react slowly,
because they are summarizing so much information.

A special viewer has been prepared that summarizes information in a format suitable for
printing as a NESHAPS submission. This is the NESHAPS Viewer for GENII, accessible
by a right click on the Dose/Risk icon and selection of View/Print Module Output,
NESHAPS Viewer for GENII. This viewer will provide either an overall summary of
both individual doses or collective (population) doses, if a population distribution file is
available (see the Users’ Guide for format requirements). The viewer consists of a simple
interface, which prompts the user for inputs and prepares a permanent ASCI| file for
viewing and/or printing. The viewer activates a Windows program (generally WordPad) to
allow onscreen viewing and printing of the summarized results.
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Can | start a case from scratch?

Yes. The full procedure, including use of each of the individual modules, is described in the
GENII Version 2 User’s Guide. A brief summary is provided here.

It is necessary to begin with a Conceptual Site Model — akin to those provided in the
Templates. The Conceptual Site Model is built by the user based on the conditions of the
problem that is to be solved. The site is simulated on the screen by choosing icons to
represent the various major environmental media or activities to be modeled, and connecting
lines that represent the real or potential flow of contamination.

This figure illustrates the conceptual model for a specific modeling exercise as represented
on the FRAMES main screen. For the hypothetical case represented in this figure, three
major routes of contaminant transport are acting at a single location. Contamination is being
released from a source into the atmosphere, and groundwater and surface water also are
contributing contaminants to the environment at the location of interest. Contaminants are
entering the food chain, individuals are being exposed, and, in this case, the effects of the
contaminants on their health are being evaluated. Each icon on the Conceptual Site screen
represents a real entity. For example, the River icon represents a local source of surface
water, and the Aquifer icon represents the groundwater at this location. The dark lines
connecting the icons on the screen visually show the paths that the contaminants follow.
The lighter lines indicate that each icon is connected with, and has access to, information in
the contaminant database. After the site model has been built and the case has been run, the
user can view the results by running intermediate data viewers for each icon.
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Basic FRAMES Controls

There are five standard menu items on the FRAMES menu bar. These are File, Site,
Customize, GO, and Help.

The File menu consists of five groupings, in standard Windows® format. The first
grouping includes New, Open, and Close. These are the first options invoked in creating a
new input Conceptual Site Model, in editing an existing Conceptual Model, or in finishing
work with one. Upon first starting FRAMES, no new activities can be started without first
selecting either New or Open; either of these options activates the FRAMES workspace.
For a new case, the system will prompt for a file name before the user is allowed to enter
data into the first module user interface. The Save and Save As options save the current
contents of the workspace in global input data (GID) files of the user’s choice. The Print
command sends information about the case displayed in the workspace to the printer. There
are numerous available sub-options for printing: the Conceptual Site Model picture may be
printed along with a user-prepared summary description, and for each icon in the model,
summary information about the model selected, the input data entered, and any user-
supplied references may be optionally selected. The user has the option of adding references
to model and data selection choices throughout FRAMES and GENII; the most generally
accessible place to start these descriptive additions is with the References and Project
Description menu selections. Each of these menu selections opens a window in which
textual information may be entered for later retrieval; the information entered is saved in
ASCII files associated with the project’s GID file. Such entries are a useful method of
documenting decisions and data sources used in establishing the basis for an analysis.
FRAMES retains links to the four most-recently accessed GID files; clicking the mouse on
one of these is equivalent to using the Open command. Finally, the Exit command shuts
down all FRAMES operations, after first providing the option to save any changes or
additions made during the work session.

FRAMES offers several ways to organize the Conceptual Site Model. If the user so desires,
several Sites may be related and saved in the same Global Input Data file. This option is
available using the Site menu. The Site currently active is shown in the FRAMES
workspace; the name of this site is displayed in the second box on the bottom of the
FRAMES window, as illustrated in the figure. The default Site name of Scenario 1 is used.
Clicking on the Site menu allows access to options to create a New Site, Rename the active
Site, and switch between Sites. Use of multiple Sites within a single GID file may be an
advantage to users with complex problems in simplifying data organization, reporting, or
records holding.

The Customize menu provides the FRAMES user with the ability to control the overall
look of the FRAMES window. Every icon in a Conceptual Site Model has an internal
identifier used by FRAMES to control data flow to and from the component models. The
Show Object ID option allows the user to see the actual identifier assigned by FRAMES.
This identifier is the default identifier used in the General Info command described below,
and is stored in the project GID file. If the user will be reviewing the GID file for any
reason, this is useful information; however, the display by be suppressed to simplify complex
Conceptual Site Model displays. The Show Icons option may be used to simplify the
display in the left-hand FRAMES window. Use of this option will remove the display icons
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from the selection window, leaving only the model type names displayed. The Font option
allows the user to use any of the fonts available in Windows in the FRAMES display. The
Colors option gives the user the ability to change the display colors of the FRAMES
background and various types of connecting lines. This capability may be used to make
viewing easier under various conditions, to highlight specific features of a Conceptual Site
Model, or to simplify complex diagrams in the FRAMES window. The Logo option allows
the user to display a model logo in the box at the upper left of the FRAMES window.

The GO command is a convenient way of running a computation after a Conceptual Site
Model has been constructed. This single function starts FRAMES in completing all
necessary steps in an analysis. All models are run in sequence; if data inputs are necessary,
the data input is prompted before the models are run. This option will not run viewers or
sensitivity/uncertainty modules. More is described about this below.

The HELP command will bring up a hypertext file summarizing the information in this
Section of the Users Guide.

Navigating the FRAMES Window

In order to build a Conceptual Site Model in the FRAMES workspace, the user must select
the appropriate model icons, connect them in the desired order, and assign models and data
to them.

Icons are selected from those available in the left-had window. To select an icon, place the
mouse cursor over the icon or icon label in the left window and double click the LEFT
mouse button. This will add an icon of the selected type to the FRAMES workspace.
Repeat until the desired icons are all selected. The only icon type required for all analyses is
the Contaminant Database icon; only one of these is allowed per Conceptual Site Model.

Icons may be moved about the screen and arranged in any order. It is usually desirable to
place the icons in an order that is logical from the physical description of the system and
flow of data from beginning to end of the calculation, and that results in clear lines of
communication. The icons are moved by placing the mouse cursor over them, clicking and
holding the RIGHT mouse button, and dragging the icon to the desired location.

The icons must be connected in the way that data and intermediate results will proceed. To
connect icons, the user must hold down the SHIFT key then LEFT-CLICK and drag the
arrow from one Icon to the next. Note, in FRAMES 1.3, all model icons must be connected
to the Contaminant Database icon; the connecting lines for database connections will
generally appear in a different color than the contaminant flow lines. To remove connector
lines, repeat the SHIFT, LEFT-CLICK, and drag used to connect the icons, tracing the same
path. Lines may be added and removed as often as necessary during the Conceptual Model
construction.

To delete an icon from the workspace, place the mouse cursor over the icon, click the left
mouse button, and select the Delete option from the menu that appears. Removing an icon
will simultaneously remove any connecting lines attached to it.

Getting Started with GENII Page 11



All icons have an associated status indicator attached in the form of a “traffic light.” The
status indicator appears as a solid black bar on the left side of the icon. The indicator will
change appearance as actions are taken during the case construction. When the icon is first
placed in the workspace, and after it is first connected to other icons, it will appear all black.
When a model has been selected and associated with the icon, it will display a red dot. When
data entry for the model has been completed, the indicator will display a yellow dot. When
the model has been successfully run, the indicator will display a green dot. The various
appearances of the status indicator are as illustrated.

When the overall design of the Conceptual Site Model is completed, individual
computational models may be associated with the icons. To select a specific model from a
module type icon, first ensure that all module connections are complete, then RIGHT-
CLICK on the icon and choose General Info. The model selection screen will appear as
shown. This screen will display the models that are available for assignment to this icon.
The type of icon and the way that the connecting lines have been drawn will determine the
models available. Two windows are shown on the left of the model selection screen,
applicable and non-applicable models. The total number of models shown in both windows
will be all those of this icon type available on the computer; the ones applicable to the
situation as diagrammed will be listed as available. If the model desired is listed as non-
available, it is usually because the connection lines have been drawn in such a way as to
preclude its use, so the Conceptual Site Model may need to be reviewed or revised.
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To select a particular model from the available list, highlight it with a LEFT click of the
mouse cursor. This will place a summary description of the model in the large window on
the right side of the screen. Note that default Object ID is listed on this screen and also
used as the default for the User Label. This is the best time to name the icon in the User
Label box if an identifier other than the default Object 1D is desired to be shown on the
FRAMES workspace. Other fields on this screen are associated with specific model inputs,
and are described in their specific sections.

When the model has been selected, LEFT click on the OK button and the active window
will return to the FRAMES workspace. If the model was selected correctly, the status light
will be red.

The model selection activity should be repeated for all icons. This may be done manually
for each, as described above, or the process may be speeded up using the GO menu.

Model selection must start with the first models in the connected string. Models available
for the second, third, and subsequent icons in the chain may depend on those that have been
selected earlier. Note that once a particular model has been selected, FRAMES then
assumes that those further down the computational chain are dependent upon it. If, at a
later time, changes are made to the General Info window, FRAMES will assume that
subsequent modules also require review to ensure that the entire chain of calculations has
not been altered. Thus, the sequence of status indicators will change from their prior state
to solid black until the model selection and data entry have been reviewed.

Additional commands available with a RIGHT click of the cursor over an icon include User
Input and Run Model The User Input selection becomes available after a model has been
selected. Selecting User Input will start the user interface for the specific model assigned to
the icon. When all data have been entered, the Run Model selection will become available.
This selection actually causes the model to run with the data input, creating whatever
intermediate data it provides. Upon running the model, the Print/View User Input and
Print/View User Output options are activated. These selections start FRAMES data viewers
that allow review of the input and output information for each module. These viewers are
specific to the type of data being examined and are described in more detail in the specific
sections for which they are applicable.
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